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This paper describes the development of Tango, an automatic generator of backtracking 
trace analysis tools for single-process specifications written in the formal description 
language, Estelle. A tool generated by Tango automatically checks the validity of any 
execution trace against the given specification, and supports a number of checking 
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We propose an automatic method to enforce trace properties on programs. The 
programmer specifies the property separately from the program; a program transformer 
takes the program and the property and automatically produces another "equivalent" 
pogram satisfying the property. This separation of concerns makes the program easier to 
develop and maintain. Our approach is both static and dynamic. It integrates static 
analyses in order to avoid useless transformations. On the other ha ... 
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The advantage of lazy functional languages is that programs may be written declaratively 
without specifying the exact evaluation order. The ensuing order of evaluation can 
however be quite involved which makes it difficult to debug such programs using 
traditional, operational techniques. A solution is to trace the computation in a way which 
focuses on the declarative aspects and hides irrelevant operational details. The main 
problem with this approach is the immense cost in time and space of tra ... 
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Techniques are described for automatically creating a computer program from example 
calculations which are done in scratch pad fashion at a computer display. The correct 
program is synthesized even though certain indexing instructions are omitted by the user 
as he executes the sample calculation. The created program can be tested, debugged, 
and modified by running examples at the display terminal, observing the program 
behavior, and forcing by hand a change in behavior if errors are observe ... 
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Existing methods of generating and analyzing traces suffer from a variety of limitations 
including complexity, inaccuracy, short length, inflexibility, or applicability only to CISC 
machines. We use a trace generation mechanism based on link-time code modification 
which is simple to use, generates accurate long traces of multi-user programs, runs on a 
RISC machine, and can be flexibly controlled. On-the-fly analysis of the traces allows us 
to get accurate performance data for large second-l ... 
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A new garbage collection algorithm for distributed object systems, called DMOS 
(Distributed. Mature Object Space), is presented. It is derived from two previous 
algorithms, MOS (Mature Object Space), sometimes called the train algorithm, and PMOS 
(Persistent Mature Object Space). The contribution of DMOS is that it provides the 
following unique combination of properties for a distributed collector: safety, 
completeness, non-disruptiveness, incremehtality, and scalability. Furthermore, the DMOS 
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We present a new elimination-based framework for exhaustive and incremental data flow 
analysis using the DJ graph representation of a program. Unlike the previous approaches 
to elimination-based incremental data flow analysis, our approach can handle arbitrary 
non-structural and structural changes to program flowgraphs, including those causing 
irreducibility. We show how our approach is related to (iterated) dominance frontiers, and 
exploit this relationship to establish the complexity of our ex ... 
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In the concurrent language CCS, two programs are considered the same if they are 
bisimilar. Several years and many researchers have demonstrated that the theory of 
bisimulation is mathematically appealing and useful in practice. However, bisimulation 
makes too many distinctions between programs. We consider the problem of adding 
operations to CCS to make bisimulation fully abstract. We define the class of GSOS 
operations, generalizing the style and technical advantages of C ... 
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Dataflow analysis framework based on Static Single Assignment (SSA) form and Sparse 
Evaluation Graphs (SEGs) demand fast computation of program points where data flow 
information must be merged, the so-called &fgr; -nodes. In this paper, we present a 
surprisingly simple algorithm for computing &fgr; -nodes for arbitrary flowgraphs 
(reducible or irreducible) that runs in linear time. We employ a novel program 
representation— the DJ graph— by ... 
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